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ABSTRACT 


Population dynamics, denning habits and movements of striped 
skunks were studied on a 130 square kilometer study area in central 
Alberta from 1971-1974. Numbers of skunks on the study area were 
greater in 1973 than 1974. Litters were relatively large following 
the short mild winter of 1972-1973 and relatively small following 
the long cold winter of 1973-1974. The sex ratio for neonates was 
not different from 1:1, that of juveniles after weaning favored 
males and that of adults favored females. Human-related activities 
accounted for the majority of documented deaths. 

Buildings were used intensively for denning. During winter many 
skunks denned communally; each group consisted of several adult and 
or juvenile females and one adult male. Males not denning with 
groups of females during winter denned alone. Skunks remained in 
winter dens for a minimum of 140 days during winter 1973-1974 and 
lost a mean of 40 percent of their body weight. Adults travelled 
relatively short distances from their summer range to or from communal 
dens; the opposite was true for some juveniles. 

Adult males moved greater Bee tectmuiins distances between 
captures than adult females. Juveniles moved greater distances than 
adults and some juveniles moved extensive distances during dispersal. 
Dispersal occurred from time of weaning (mid-July) until onset of 
winter denning (approximately November). Direction of dispersal was 
not random; juveniles travelled towards the gently rolling farmland 
to the east and south as opposed to the hummocky, more heavily treed 


area to the north and west. 
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INTRODUCTION 


The 'bambi syndrome", made famous by Disney type portrayals 
of many animals, certainly applies to the striped ae Mephitis 
mephttts (Schreber, 1776). It is one of the first animals recognized 
by children, because of its presentation as a shy yet friendly 
animal with unique coloration and "nauseous spray". However, this 
"picture" of the skunk in the popular sense is in contrast to the 
significance of skunks in the technical, public health field. 

The skunk has had considerable impact in the field of public 
health due to its involvement in the transmission of rabies and 
leptospirosis (Ferris and Andrews 1966, Schnurrenburger et al. 1970, 
Sikes 1970). Approximately 50 percent of all documented rabies 
cases in the United States since 1961 have occurred in the striped 
skunk (Anon. 1974) and infection is common in skunks of Canada 
(Webster et al. 1970). Skunks accounted for 66 percent of 247 rabies 
cases in Saskatchewan between 1963 and 1968 (Hayles and Dryden 1970) 
while 19 cases of rabies in skunks were documented for Alberta from 
1970-1974 (Gunson pers. comn.). 

Despite the importance of striped skunks in the transmission of 
rabies and other disease agents, and the relative abundance of this 
well known host throughout much of populated North America, few 
ecological studies have been conducted on this erie Verts (1967) 
reviewed the literature up to that time and dealt with several 
aspects of striped skunk biology. Houseknecht (1969), Storm (1972), 
Sunquist (1974), and Mutch and Aleksiuk (1977) examined several 


aspects of denning and movements of striped skunks. However, they 
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revealed little about the overall dynamics of winter denning and 
dispersal of juveniles, areas of interest to the present author. 
Given this background, and the lack of published information on 
striped skunks in western Canada, the present study was initiated. 
Hypotheses to be tested included 1) winter weather factors are 
, important to the production and survival of juvenile skunks born 
the following spring; 2) buildings are important to striped skunks 
for denning; 3) winter dens are located within or near the summer 
range of the juvenile and adult skunks which utilize these dens; and 
4) distances travelled by independent juveniles during late summer 
and fall are not greater than distances travelled by adults during 
the same period. The hypotheses were tested within the framework 
of the following general objectives: to investigate population 
dynamics of the striped skunk of central Alberta, its denning habits, 
and its yearly and seasonal movements, with special emphasis on 


dispersal of juveniles. 
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MATERIALS AND METHODS 


TERMS 


Although accepted terms are used whenever possible, it is 
desirable to initially define some terms, particularly those dealing 
with denning and season. (Others will be presented when first used.) 
During the winter period (November-March) skunks were in or near the 
winter den. These dens were of two types, including communal dens 
and dens used by single males. Communal dens were occupied by two 
or more skunks (and may contain many females but only one male) 
while single males, those not in communal dens, denned alone. During 
the summer period (April-October) skunks were absent from the winter 
den most of the time.- Major getivieics of skunks during the summer 
period included parturition and lactation in adult females (May-June), 
onset of dispersal of juveniles and increased foraging for adult 
females (July-August), and preparation for winter denning in all 
cohorts (September-October). The cohorts. include adult males and 


females and juvenile malesand females. 


CAPTURE PROCEDURES 


Skunks were captured by live-trapping, night-lighting, and 


excavation of dens. 


2: 21 .sidkeges dertaicenss leon is lial pean} 
~gnkineb setda tralosdtro7 janiga, oars onbaes! tists we 
Sem) santh-aadi sylinesety ad (tiv xtesll menos ih 
af] saan Zo ok died \edminte pce Hug oes 
apole Aaiinons poate yeogee a 30 saab Mth aT | 
ows 10 LeReusan sete. wish Tanunttind ipnaprusterihye 
(5m 9a0 yeh tu eines greta’ we wR: oars 

piri aul -onofs bane enh Sonim: 8! 28a ends &s 
‘seathien wos saalenan habia’ de: re Pa 
| somes 94 geal take punryiabe 9 
eons esianst siube ut Ea het ac j 
thubp +92 yovgs2od beepyrent ier seein a 
(fe a} gerkertsb tetoiw 10! asiterecerh bun (tent) uae 
baw waked 2febe shove e1x06es aft (-epthato0 -rstae Tae) svathae 
so6faarl Lela an Lim ‘lineal Soe eofeee? 


By 


SLIROOTT SAUTGAD, 


bare, 8bKadetiq-sgaiy yo pte: teovil yd bewieds: sine efnpde 


eus> Id nolsyaces 7 


Trappin 


Skunks were captured by live-trapping from March through November. 
From April through October, live-traps were placed throughout the study 
area at locations subjectively determined as good places to capture 
skunks. During this period about 50 percent of all trap effort was 
concentrated around buildings; the remaining effort was at fence rows, 
fringes of woodlots, and culverts. The mean distance from one trap 
site to the next, from April through October, 1973 and 1974, was 845 
meters. During March and November Peis were placed only near 
buildings at denning sites. During this period most skunks were in 
winter dens and most known dens were beneath buildings. Traps, 
when set, were checked daily. Traps were operated from 1 to 31 days 
per month dependent upon manpower and work priorities. 

Four types of Boas were used: wooden and metal box traps, cat 
and marmot size National traps!, and round Rudolph Skunkers*. Wooden 
box traps were used most commonly. There was no detectable difference 
in response to the various trap types. Traps were baited approximately 
once per week, usually with chicken entrails. During April through 
October, a few traps were moved from unsuccessful trapping locations 


to areas where capture was considered probable. 


1. Tomahawk Livetrap Company, Tomahawk Wisconsin, U.S.A. 


2. ABCO Wire and Metal Products, Hayward California, U.S.A. 
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Night-lighting 


Two aircraft landing lights of 200,000 candle power each, mounted 
on the roof of a one-half ton truck, were used for capturing skunks 
by night-lighting. 

Night-lighting usually started at dusk and continued for four or 
five hours; optimal vehicle travelling speed was about 25 kilometers 
per hour. Roads, ditches, and fields were searched. Night-lighting 
was conducted only during April, May, September, October, and November, 
because vegetation hindered se ae during summer. When observed, 
skunks were pursued on foot and were handled similarily to live-trapped 


skunks (see p. 6). 
Excavation of Dens 


Excavations were conducted at buildings used for natal dens during 
1973 and 1974 and at winter dens during December, 1974. The following 
combinations of techniques were utilized to ensure that all skunks were 
counted or captured under a building: removal of the building's side 
or floor boards, raising the building by jacking, and digging below 
the foundation. Skunks captured in this manner were handled similarily 
to those live-trapped (see p. 6). There was no indication that capture 
by excavation harmed skunks. Six juveniles captured on June 25, 1973, 
appeared healthy at recapture on July 18, 1973. 

Skunks located in winter dens in December, 1974 were killed by 
carbon monoxide while still fhe the den, as field work on the study area 


was being permanently terminated then. Skunks were removed after 
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excavation of the den. 
HANDLING AND MARKING PROCEDURES 


Live skunks were handled according to the techniques of Jacobson 
et al. (1970). These techniques included release of the skunk from 
the trap, netting, ear tagging while under the net, suspension from 
vulsellum forceps for weighing, sexing, general examination and release. 
Night-lighted skunks were captured with a net and treated as described 
above. Skunks were tagged in each ee with fingerling metal tags>. 

A different series of 100 was used each year. 

Skunks killed with carbon monoxide were checked for signs of 
previous ear tags and tagged with Ketchum metal ear tags‘ (placed 
around the lower jaw for later identification). Sex and age were 
noted (see p. 7). Skunks were submitted for necropsy to the 
Veterinary Services Division of the Alberta Department of Agriculture, 
Edmonton, Alberta. Reproductive organs and lower jaws were placed 
in 10 percent formalin. Brains were sent to the Animal Disease 
Research Institute, Canada Department of Agriculture, Lethbridge, 


Alberta to test for presence of rabies. 


3. National Band and Tag Company, Newport Kentucky, U.S.A. 


4. Ketchum Manufacturing, Ottawa, Ontario, Canada. 
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AGE AND SEX DETERMINATION 


Live-captured skunks were classed as juveniles from time of birth 
(approximately May) until the following January 1; all others were 
termed adults. Juveniles were ET CCne cee from adults on the basis 
of body weight and size, nipple size, and general appearance. 

Typically juvenile females were smaller, lighter, and more slender 
than adult females. Nipples of juveniles were poorly developed while 
those of adult females were usually pronounced. Juvenile males were 
smaller and lighter than adult males ed had long slender faces 
resembling adult females; adult males had broader faces. 

Histological preparations of canines supported the usefulness of 
the above criteria used for ageing. Roots of canine teeth from most 
skunks killed during December, 1974, were decalcified, sectioned, and 
stained by Matson's Audlovistal and Microscopic, Milltown, Montana. 

Age was determined by counting cementum annuli (Casey and Webster 1975). 
Ages of thirteen skunks classed as juveniles, when live-captured 

between September and November, 1974 were verified from histological 
preparations. The ages of the only three adults of known age, collected 
from this study, were confirmed by counting annuli. 

The penis of the male is readily visible, making sexual determination 


easy. 
RADIOTELEMETRY 


A telemetry system was developed for this study by staff of the 


Department of Electrical Engineering, University of Alberta, Edmonton. 
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Transmitters were similar to those utilized by Brand et al. (1975). 
The receiving system consisted of a non-directional whip antenna 
mounted on the roof of a one-half ton truck, a portable hand held 
directional loop antenna, and a portable receiving unit. Locations 
of animals were determined by triangulation with a loop antenna 
(Cochran and Lord 1963). Most telemetry readings were taken during 


daytime. 
LABORATORY PROCEDURES 


Reproductive tracts were cleared for counting of scars after 
Orsini (1962). Most scars on the uterus were darkly pigmented although 
a few were lighter. Only darkly pigmented scars were counted. Verts 
(1967) considered lighter scars to be from litters previous to those 


from the dark scars. 
ESTIMATES OF SKUNK NUMBERS 
An equation, based on known population parameters for 1973 and 


1974, was derived to calculate approximate numbers of skunks on the 


study area for those years. Details are outlined in Appendix lI. 


MOVEMENTS 


Maximum distances between captures (Brant 1962, Martin 1975) were 
employed to express minimum straight-line range lengths. This measure, 


as opposed to other measurements, including average distance between 
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successive captures (Wolfe 1967) and activity radii (Hayne 1949) and 
others (see review of Sanderson, 1967) was used because it was 
considered an approximation of actual distances moved between age and 
sex cohorts. 

A simple linear regression revealed a significant relationship 
(P<0 .05) between days from first to last capture and greatest distance 
between capture locations. Thus movements, as presented, are at least 
partially dependent upon time between total recaptures. This is logical 
because more time allows an animal to be recaptured at more locations 
throughout its range. It also Hee ona for the possibility of shifting 


ranges. Therefore, movements are presented for specific time periods. 


DATA CONTROL 


The Alberta Fish and Wildlife Division conducted population 
studies on the study area during 1971 and 1972. The author conducted 
the study during 1973 and 1974. Some results from 1971 and 1972 are 
included in this thesis, particularly in the population dynamics 
section. Skunks captured from October through December, 1971 were 
not used in any analysis dependent upon ageing, since several skunks 


captured in that period were not aged. 
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STUDY AREA 


A 130 square kilometer study area was located about 65 
kilometers southeast of Edmonton, Alberta at re ae 
53, 23° N and 112° 43" W (Figs 1). The study area exceeded the 
limits of Township 50 by .80 kilometers on all sides. One adjacent 
section of land to the north, which included the town of Tofield 
was also part of the study area. Gravel roads grid the entire 
study area. One paved road, Highway 14, traverses the study 


area near its northern boundary. 
GEOGRAPHY 


The study area is a transitional zone between the knob and 
kettle topography of the Cooking Lake Moraine to the west and 
north, and the level to gently rolling ground moraine to the 
south and east (Bayrock 1962). The soils are mostly of the 
Chernozemic and Solonetzic Orders (Bowser et al. 1973) and natural 
drainage is good. 

Approximately 150 small ponds dot the study area. One stream 
meanders through the northeast portion of the study area. It's 
influence on skunk movements is likely variable since water levels 
fluctuate extensively. Several land bridges exist along its course. 

About 50 percent of the land is undulating (0-42 slope), 40 
percent gently rolling (5-9% slope), and 10 percent rolling (10-152 
slope) (Bowser et al. 1973). Elevation varies from 785 meters to 


701 meters above sea level from west to east. 
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Fig. 1. Map of the study area showing location of roads, highways, 
and town-site. 
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CLIMATE 


The climate of central Alberta is continental, characterized 
by warm summers and cold winters (Bowser et al. 1973). The mean 
temperature from May to September is 13°C., and from November to 
March, -9°C. The frost free period is 100 days. The mean annual 
precipitation is 40-46 centimeters with about 70 percent falling 


as rain and 30 percent as snow. 
VEGETATION AND LAND USE 


The study area is typical aspen parkland (Bird and Bird 1967) 
which covers much of east-central Alberta. Predominant trees and 
shrubs are aspen poplar Populus tremulotdes, balsam poplar Populus 
balsamtfera, willow Salix spp., saskatoon Amelanchier alnifolia and 
chokecherry Prunus virginiana. Brome grass Bromus spp. is common 
in most ditches and abandoned farmyards. Native grasses such as 
rough fescue Festuca scabrella occur in undisturbed areas. 

Only the extreme west portion of the study area is not under 
intensive cultivation. Eight woodlots, ranging from 30-65 hectares 
exist on the study area; most are near the western boundary. Smaller 
brush patches are numerous in low or hilly areas, fencerows, road 
allowances and in farmyards. 

Most farms are about 205 hectares in size; cereal crops, forages, 
domestic livestock and poultry predominate. A total of 72 farm-sites 
occupied by man and 40 unoccupied farm-sites was located on the 


study area (Fig. 2). Some buildings were common den-sites 
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Fig. 2. Distribution of occupied and abandoned farmyards on the 
Study area. 
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for skunks. Location and den-site number of ten prominent winter 
dens @ll at building sites) located on the study area from 1971-1974, 


are shown in Figure 3. 
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Fig. 3. Ten communal den-sites located on the study area which 
were used one or more years during 1971-1974. 
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RESULTS 


From 1971-1974, 323 striped skunks were captured a total of 
876 times by live-trapping (Table 1), night-lighting (Table 2) and 
excavation of dens (Table 3). Analysis of these captures, radio- 
telemetry data, and observations in the field, provided the basis 
for presentation of data on population dynamics, denning, and 


movements of the striped skunk in central Alberta. 


POPULATION DYNAMICS 


Population demography data were collected to document baseline 
evebemation on striped skunks in central Alberta and to determine 
how the various aspects of the population such as numbers, reproduction, 
and weights are related to one another and to data on denning and 


movements. 


Numbers 


Using the equation presented in Appendix I, an estimated 337 
and 126 skunks were on the study area in 1973 and 1974, respectively 
indicating densities of 2.4 and 1.0 skunks per square kilometer. 
Despite increased live-trapping and night-lighting effort in 1974 
over 1973, approximately 1.6 times more skunks were captured by 
live-trapping, night-lighting, and excavation of natal dens in 1973 


than 1974 (Tables 1, 2, and 3). Thus, there were short-term fluctuations 
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Table 1. 
1971-1974. 


Year 


1974 


£972 


1973 


1974 


Totals 
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Trap effort and striped skunk captures from live-trapping, 


Months 
Trapped 


Aug-Nov 


Apr-May 
Aug-Nov 


May-Nov 


Mar-Nov 


Trap Total Renber First” 
nights Captures ens Captures 
6 P Captured P 
2495 118 39 Sy] 
1890 60 46 Bz 
4082 a19 98 76 
4757 218 76 a» 
13223 715 279 222 


2 Skunks not captured previously. 


Table 2. Summary of results of night-lighting for striped skunks, 
1971-1974. 


Feriod Kilometers Total Kilometers/ First® 
ies og travelled captures capture captures 
lighted P P P 
1971 Sep-Oct 853 7 WAP 4 
1972 Apr-May 736 15 49 4 
Sep-Oct Pae2 i 102 6 
1973 Sep-Oct 967 8 IP2AL 3 
1974 May-Jun 700 5 140 3 
Sep-Oct 924 5) 308 3 
Totals 4892 45 109 23 


* skunks not captured previously. 
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Table 3. Striped skunks captured by den 
excavation in 1973 and 1974. 


ave hota: First® 
Year of alee “ 

Hen captures captures 
1973 Natal 49 48 
1974 Natal 18 ISS 
1974? Winter 49 ALS 
Totals 116 78 


* Skunks not captured previously. 


. Includes skunks killed by gassing in 
December, 1974. 
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in the total numbers of skunks on the study area between 1973 and 1974. 


Reproduction 


Aspects of reproduction analyzed included month of breeding, 
percent of adult females breeding and/or raising young, and litter 
size. 

Skunks bred from late February to early April, based on the 
reproductive condition of females captured and a mean gestation 
period of 63 days (Verts 1967) (Table 4). Most breeding occurred 
from late February to mid-March. At least 9 of 10 females whose 
breeding dates were estimated during spring 1974 were pregnant before 
leaving the communal den during early April of that year. 

There were no differences (X* = 0.13, P > 0.05) in the percent 
of adult females that raised young in 1973 and 1974. Thirty-two of 
35 (91%) adult females captured between May and September, 1973 were 
either lactating or the nipple size indicated they had raised young 
that year compared with 10 of 13 (77%) for the same period in 1974. 
There was, however, a significant difference (t = 2.55, P < 0.05) 
in the mean size of litters in 1973 (5.2 of nine litters) and 1974 
(2.5 of six litters). These differences were likely partially due 
to the effects of weather, particularly snowfall and temperature, 
during critical periods of 1973 and 1974 (Table 5). Snowfall was 
about twice as great during the winter of 1973-1974 than during the 
previous winter. Similarily temperatures were significantly colder 
in November 1973 and March 1974 (the first and last months of winter 


denning) than during the same months one year earlier. Rainfall from 
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Estimated dates of breeding for female striped skunks, 


Table 4. 

1972-1974. 

ee n? Date 
captured 

1972 7 May 2-11 

1973 10 May 14-30 

1974 2° april 25, 28 


March 26 


af May 30 


Reproductive 
condition 


Pregnant 


Not pregnant 
(Lactating) 


Pregnant 


Pregnant 


Pregnant 
(Near Parturition) 


Pscimapeds 
breeding date 


After March 1-10 
Before March 13-29 


February 26, 
March 6 


four by March 1-7, 
two by March 8-14 


After March 27 


* Females for which reproductive condition was known during March-May, 
1972-1974, 


Assumes a mean gestation period of 63 days (Verts 1967). 


© These skunks were killed, others were live-captured. 
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Table 5. Precipitation and temperatures for the general periods of 
winter denning (November-March), parturition (May), and lactation 
(May-June) , for striped skunks in central Alberta during 1972-1973 
and 1973-1974 . 


Environmental Months Years Statistical 
condition EST 2—-1973 1973-1974 significance 
Days no snow Sep-Dec Fi 61 P3005 
Jan-Apr 102 15 B20) 00k 
Total snowfall Oct-Apr 132 267 P4< 0.005 
(cm) 
Rainfall (cm) Apr-Jun 31.6 TS:<9 P< 0.001 
Mean monthly Oct Si 4.3 Pes OsOo 
temperatures °C 
Nov —3.8 -14.1 P >< 0.001 
Dec =15<.8 =12,.9 pe ALO} 
nan -12.5 -15.3 |e AOS) 
Feb =10.1 =i d P > 0205 
Mar =O et =12 <1 B= 02001 
Apr 4.2 Live Pre O.05 
May 13 Roe: PB =.0205 
Jun 14.4 i329 Pr s06 05, 


a 
Weather records are from Environment Canada. 


Snow records are from Edmonton, Alberta, while temperature data are 
for Camrose, Alberta (a small city about 30 kilometers south of the 


study area). 


Chi-square test used to test for differences in snowfall, "t" test 
used to test for differences in rainfall. 
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April-June (when juveniles were still in natal dens) did not appear 
to be an important factor affecting survival of juveniles as more 
rain fell during 1973 when litters were largest. However, juvenile 
survival could have been affected by the significantly colder 


temperatures during May, 1974. 


Age Structure 


Age structure was determined for skunks live-captured from 
August-October, 1971-1974 (Table 6), and from skunks killed during 
December, 1974 (Table 7). The percent juveniles varied from 49 in 
1971 to 70 in 1972 and 1973. Differences in age structure were 
significant between 1971 and 1973 (X* = 3.9, P < 0.05). There was 
no significant difference (X* = .72, P > 0.05) in age structure for 
60 skunks live-captured during August-October, 1974 and the 45 killed 


during December, 1974. 


Sex Proportions 


Sex proportions were determined for adults (Table 8) and juveniles 
(Table 9) captured from 1971-1974. A total of 37 percent of all adults 
captured during the study was males (X= 952, P < 0.001). The cex ratio 
for adults favored females every year, but was significantly different 
Frome. only-ine1973 « 

Approximately equal proportions of juvenile males and females 


were captured in the natal den prior to dispersal. Fifty-six percent 
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Table 6. Age structure for striped skunks 


captured between August and October, 1971-1974. 


Viens Skunks captured Percent 
Juveniles Adults Juveniles 
LOT. 18 19 49 
1972 23 10 70 
1973 52 23 70 
1974 35 Z5 58 


Totals 128 il 60 
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Table 7. Ages of 45 striped skunks gassed 
in winter dens during December, 1974. 


Age 


(years) Females Males Total 
5 16 5 1 
1s 7 2 9 
24 8 2 10 
3%5 4 0 i 
4% 0 st 1 
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Table 8. Sex proportions for adult striped 
skunks captured between April and October, 


1971-1974. 

No. skunks Percent 
Year captured See 

male female 

1971 7 2 37 
NO 2a 16 h7, 48 
MSH7/'S} 15 36 29 
1974 14 23 38 
Total Sy 88 By/ 


a ; 
Repeat captures of same animals not counted. 
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Table 9. Sex proportions for juvenile 
striped skunks captured between June and 
October, 1971-1974. 


No. skunks 


Year captured ag 
male female pares 
1971 ALIL 7 61 
1972 ALS: 8 65 
b 
28 19 
LOTS 30 2% 54 
b 
7 8 
1974 28 13 68 
Total 84 54 61 


a , 
Repeat captures of same animals not counted. 


Juveniles captured in natal dens; these 
captures not included in totals. 
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of 62 juveniles were males (x2 = 22535 P > 0205). thowever', 
significantly more males than females were captured after 
dispersal from the natal den, but before winter denning (i.e., 
July-October) (X* = 7.05, P < 0.01) for all years (Table 9). 
The sex ratio was not different from 1:1 for juveniles captured 


from July-October, 1973 when populations were high. 


Mortality 


Human related activity was an important cause of skunk mortality, 
accounting for 86 of 101 recorded deaths for 1971, 1973, and 1974 
(Table 10). Disease, starvation, and other non-human factors, 
assuming they are present, may be masked by factors considered in 
Table 10. Sick animals, for example, could easily die in dens or 
other areas inaccessible for recovery or be at high risk to 
predation, highway death, etc. Interestingly, 11 skunks were found 
dead under buildings in 1974, compared to three in 1973 and one in 1971; 
these skunks died of unknown causes. The increase in death from 
natural causes recorded in 1974 may have been partially responsible 
for the decrease in skunk numbers during that year. 

Results of radiotelemetry provided further information on skunk 
mortality. One radio-collared adult female was shot and a juvenile 
male was hit by a vehicle, while one adult female died of unknown 
causes and a juvenile male was killed in an open field by an unknown 


animal. 


{TOL as sno. bas £Ven ak. oanita 93 BatgnOD _Aseirake anita a 19 bw an 


or — s 
ae 


rf iS ae = 


sTevSWoH I ate ee = sabi 4 te 3 
tas ie he aueqBs gio0 aslepist mada ais dae oto + 
6/1) sobineb sewRozetes wid jas’ bane; wt 0 


a 


mes wee, a4unsy -Lis, zal. E1059 q ene», 2) 
botwids» eslineyin, 267 Stes fuer Vib Tos: ew) ets a9 


Heid stew anoigeiagog fede EOE a 103 


‘et a e\er \itee “x09 aitdeb Uabeasoe UGf ae) a8 fs 
703383 ‘aeturt—trO8r zetia bre uo tbewsiga ae Ot 
f bateabisno> a2g3 36% wd Fal of me cing 99, von 


- Cu 
19 ‘gon nt atb ¢itess iis, Seddasr we ee: pa 


ot deta idgid ssesd ae PIB VEIT: wea aes 


biuct Sisw santsie is -ctehbapottal 942 vf Ses : 


ae 
tinh Sse Keen 
oni diesh rk angesons Se ‘Scacucy leaped? 28 bats exruate pads 


= 


-oldtanodes: “fisigiee fesd swad en PNG nt bshroue 1 sosvag ~a ) 
 tasy redy gut’ arcu daiiie nt ecngrosh Baily sad | 


‘g@nude a6 HOLSARIO ‘tert reghd m02 hat FoAg vrmmstgsoi hiss 28 a See ae 
zs a q a ety 

-giiesyuf .s bos tous ae ef aie? ‘alobs baxeionw6 ther sue 16. ethene | 

Mi 

z i £ ea 

n@oniins ¥ bekh ota iivts sho shite (sisiisy © va oi aay slam aA 


cworsniMes Yd bist? sogo 7 nz) Dail toh as" alsa eliasvift « bir n@28D. 


S74 


Table 10. Mortality factors for striped skunks during 
1971, 1973, and 1974. 


Mortality Years 
a b b 
factor 1971 1973 1974 
Shot 20 18 2 
Hit by: vehicle 5 6 Z 
or 
farm machine 3 0 1 
Dogs 2 16 2 
Poison 4 0 0 
Found dead 
under building 1 3 11 
Fell into man-made pit 0 0 5 
Totals 35 43 DS 


Ss Data resulting from a questionnaire sent to all farmers 
on the study area. 


Data collected as a result of interviews with farmers, 
inspections of dens, and a radio-telemetry study in 
1974. 


aniuod. adauta begivttessgs BiQg0 RA My | aa ne 


sine Y Pea oe 
7 a, La ————a <a 
; 9 
“etre dE Yer LYer 


arocaet Tis 09" apse etignnetansup B ince 4 ieor cond’? ) ae 
‘#8 > Ub eit wo 


Rene? dake Aisthere thi yw ‘a Dyeet & Ba betnst fos nit d TS, 
at Lalas: Wat oretS J~ntbs + 2 bow ~saeb Jo Bnakaseqent 
r : ay er ; 


\ 


33 


Weights 


Some variations in monthly weights between years were evident 
(Table 11). These were most pronounced for juvenile males and 
adult females, particularly between 1973 and 1974. Skunks were 


generally heavier in 1974 than in 1973. 
DENNING 


Striped skunks incentral Alberta are near the northern boundary 
of their geographic distribution. These skunks are obviously under 
different environmental pressures than their southern counterparts. 
Various aspects of the den and denning may, therefore, differ from 
north to south and from locale to locale. In an attempt to better 
define the inter-relationships between skunks and their reliance on 
the den and to document the type of den used in central Alberta, 
several aspects of denning were investigated. These included 
communal denning, winter denning by single males, weight lost during 


winter denning, natal denning, and general aspects of den use. 


Communal Denning 


Description - In this study all known communal dens were located 
under abandoned buildings(Table 12). Most buildings used as communal 
dens had wood or cement foundations ree one or two openings; most 
openings varied from 20 to 35.cm. in height and width. Openings were 


either man made or had been dug by skunks or other animals. Skunks 
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Table 12. Important structural aspects of communal dens used by striped 
skunks and distances from communal dens to the nearest human habitation, 
1971-1974. 


Ot Building Openings to den Distance EG) 
TBeatione size 4 tg fomnnat Coe human habitation 
(meters) (meters) 
AFH 4.6x7.6 2 30x30;30x30 135 
AFH 6..1%6.1 lL 25x25 410 
AFH 4.6x6.1 2515x153 L5x45 92 
AFH 4.6x6.1 2429%25 3 25x40 100 
AFH 7 j6X7 26 Seo K 22 Dos OX 5] 805 
AFH 4.6x7.6 2 30x30% 961 
AFH 7 -6x7.2.6 2 20x20;30x30 366 
AFH 6.1x7.6 3 25x30; 30x30; 30x30 641 
AFH 4.6x7.6 1 20x20 503 
AFH 4.6x6.1 Eb 25x25 1190 
AB 4.6x7.6 NAS Oe) 275 
G 3: 1x49 1 15x30 320 


* Includes data from two dens slightly outside the study area. 
E AFH Under abandoned farm house. 
AB Under abandoned building. 

G Under granary. 


© Measurements recorded, height to width. 


¢ One end of the building was open. 
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utilized the space between the floor of the building and the soil 
for denning. The height of this area was approximately 20 to 30 
cm. Vegetation (readily available grass species) was pulled into 
the den and placed in one or two locations apparently for bedding 


and/or insulation. 


Number, Sex and Age of Skunks in Communal Dens - Reports on the 


numbers and sex ratio of skunks in communal dens are few and the 
ae variable (Seton 1926, Allen 1939, Allen and Shapton 1942). 
Numbers of skunk per den vary from 2 (Allen and Shapton 1942) to 

21 (Seton 1926) and from a male to female sex ratic of 0:2 (Allen 
1939) to 1:20 (Seton 1926). In the present study, seven communal dens 
yielded an average of 6.4 (range 4-8) skunks, with a mean male to 
female ratio of 1:6.3 (Table 13). Ages of female skunks varied 


from nearly all juveniles to almost all adults. All males were adults. 


Denning Habits - The denning patterns of striped skunks on the study 
area were variable during the four-year study. Communal dens used in 
one year often were not used the next (Table 14). In fact, only one 
of the ten known communal dens was used during every year of the 
study. Changing patterns of den use were also Gem eer cd for 
individual skunks. Six of nine skunks were captured at different 
communal dens in each of two successive winters. 

Despite shifting of communal den sites between years, there was 
some evidence of stability in this system, since some skunks denned 
together during different winters regardless of location. Two adult 


females and one male, and three females which occupied sites 29A and 
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Table 13. Sex, ages, and numbers of striped skunks captured in seven 
communal dens in 1974. 


Numbers 
Adults Juveniles 
Pens ee Males Females Males Females Total 
29A il! 3 0 1 5 
16 il 6 0 iL 8 
33 1 3 0 3 hi 
sak al It 0) 6 8 
39 0) 2 0 2 4 
A Ih 7 0 2 5 
D 1 6 0 1 8 


Mean 0.85 Shas} ; ORO LES 6.4 
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Table 14. Occupational patterns for ten communal 
dens on the study area that were occupied at least 
one winter between 1971 and 1974. 


Site No. 1971 1972 1973 1974 
29A -* + + + 
33 ey n < + 

2 + ~ + ~ 
58 + = - - 
65a oe + = = 
i ~ - - + 
16 - ? ? ° 
298 - - - + 
19A + - - - 
39 - ? e + 


a ‘ 
- Den not in use. 


by Den in use. 


©) Use not determined. 
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2, (Fig. 3) during the winter period of 1973-1974, used dens 29B 
and 16, respectively, the following winter. These dens were 1540 
and 3650 meters apart. 

Skunks in central Alberta began to prepare dens: for winter 
occupancy in late September. At this time in 1973 and 1974 they 
began to pull grass into future communal dens. Skunk activities had 
decreased markedly by November at or very near communal dens, about 
one month after decreased activity elsewhere (Fig. 4). 

Data collected via live-capture indicate that onset of winter 
denning may be different between the age cohorts. Mean distance 
from the communal den used during the next winter period, was 
significantly less for adult females than juvenile females during 
September and October (t = 2.55, d.f. = 27, P < 0.05) (Table 15), 
suggesting that adult females occupy communal dens earlier than 
juvenile females. 

A survey of dens containing skunks was conducted during the 
winter period 1971-1972 to investigate skunk activities throughout 
that period (Table 16). Ten occupied dens were checked for skunk 
sign approximately three times per month from early December, 1971 
to late March, 1972. No movements were noted beyond a few meters 
of the den from December through mid-February. A marked increase 
of activity was evident at six sites by February 18, with tracks 
leading away from or to the den in four instances. By mid-March 
movements of skunks away from the dens were common. 

Exact dates of final departure from communal dens in spring, 
1974 were determined for six adult females captured and radio-collared 


in March at the den where they had spent the winter. 
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Fig. 4. A comparison of captures per 1000 trap-nights for striped 
skunks captured at communal dens and all other trap-sites. 
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Table 15. Mean distance from the communal den used by striped skunks 
during three periods between May and October, before and after 
communal denning in 1973 and 1974. 


Type of COnoEE Mean Distance From Communal Den* 
Movement n Apr-Jun n Jul-Aug n Sep-Oct 
To communal Adult male 1 2268 5 12872428 5 1444*277 
a Adult female De lZlG621998 9 9Z21792289- 1410812234 
Juvenile male 0 0 0 
Juvenile female 0 9713412516 — 15) 23714429 
From communal Adult male 1 804 1 1470 2 E22 
ia Adult female 6 16034500 2 20934405 10 14754392 


Z 
Mean + one standard error of the mean. 
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Table 16.. Activities of striped skunks at dens during winter, 
EO71=19 72). 


a ae A a ee ee 


ee jeg December ee eee March 
1a2 5 34 be 23 04 Le 2 Le 2e5 
ean eee eee ee See ote Seer te eS eg A a 
ag Building AB 
27 Building A AB 
13 Building B B 
15 Building B GEas 
26 Building BB 
B34 Building A B 
19a° Building any AA AB BB 
58° Building B 
33¢ Ground C BBB 
19b Ground C 


a H ¢ sr é 
Thirteen checks, at approximately eight day intervals, were made 
throughout the winter; numbers indicate weeks of the month. 


Blanks indicate no fresh sign since last check. 
A Tracks confined to immediate vicinity of den. 
B Tracks leading away from den. 

C Burrow through snow and tracks leading away. 


c ; : 
Communal dens, others are dens occupied by single males. 
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Five of six had been captured, but not radio-collared, at the same 
communal dens the previous November. A total of 29 day-time 
telemetry readings indicated that these skunks did not occupy other 
dens from the time of radio-collaring until leaving the communal den 
between April 2 and 9. The six radio-equipped females spent at least 
140 days in the communal den. For this calculation, November 10, 1973 
was used as the first day of communal denning, since a 25 cm. snowfall 
on that date resulted in a complete termination of skunk activities over 
the entire study area. 

Males probably left the winter dene sooner than females although 
data are scant. Four of four skunks of known sex that travelled over 


the study area from mid-February to mid-March, 1972 and 1974 were males. 


Movements to and from the Communal Den - Prior to this study it was not 
known how far adult skunks moved to or from the winter den. In the 
present study these movements were computed as the greatest distances 
moved to and from the communal den from May-October; that is before and 
after communal denning (Table 17). Mean greatest distance moved to or 
from the communal den for adults was 2358 + 340 meters (range, 240 - 3960 
meters). Four adult females, monitored a mean of 69 days after leaving 
the communal den in spring, 1974 moved a mean greatest distance of 

2489 + 487 meters (range, 1605 - 3330 meters). The distances moved to 
and from the communal dens are similar to estimated home range lengths 
(greatest distance between captures) during the summer period (see Table 22). 
This suggests that adult skunks choose winter dens within or near to 


their 'summer period''ranges. 
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Table 17. Mean greatest movements to and from the communal den, for 
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striped skunks captured May-October 1973 and 1974, before and/or after 


communal denning. 


Mean greatest 


Pe Cohort n distance + s.e. Pag 
movement (meters) 
(meters) 
To communal Adult male 5 2568+*300 1649-3342 
den 
Adult female L5 2344+*283 240-3784 
Juvenile male 2 25124643 2051-3338 
Juvenile female 16 26654400 320-5918 
From communal 
dens Adult male 3 1649+335 460-3960 
Adult female 15 20464345 380-3960 
Mean All cohorts 56° . 23404402 240-5918 
a 


s.e. = one standard error of the mean. 
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Adult skunks tended to occupy the same general areas during the 
summer period after communal denning as they utilized the summer period 
before. Activity centers were calculated according to Hayne (1949) 
for ten skunks captured at communal dens and also captured during the 


summer periods before and after communal denning (Fig. 5). 


Winter Denning by Single Males 


The winter dens of seven males not in communal dens, were examined 
by excavation during December, 1974. All denned alone and under 
buildings. Buildings used for denning by single males were of the type 
used by adult females for natal denning (see Table 19). Most single 
males probably use ground burrows since so few males were found under 


buildings despite extensive searches. 


Weight Losses During Winter Denning 


Striped skunks do not eat while in the winter den, apparently 
subsisting only on fat reserves. As a result, weight losses are 
considerable. In the present study five adults and four juveniles 
captured before and after winter denning lost a mean of 40 and 41 
percent body weight respectively, during the winter of 1973-1974 


(Table 18). 
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Fig. 5. Activity centers for ten striped skunks for the summer period 
(April-October) before and after communal denning during winter. 


(The circle indicates a communal den; the other symbols indicate 
activity centers of individuals before and after communal denning.) 
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Table 18. Weight losses for nine skunks captured before and after 
winter denning during 1973-1974. 


Cohort 


Adult male 


Adult male 


Adult female 


Adult female 


Adult female 


Juvenile male 


Juvenile female 


Juvenile female 


Juvenile female 


Date 


Oct 


Sep 


Sep 


Sep 
Aug 
Sep 
Nov 
Oct 


Oct 


oF 


17 


20 


20 


ou 


d2 


2S 


30 


30 


Fall 
Weight (kg) 


Date 


Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 


Apr 


10 


1) 


10 


10 


26 


12 


MM 


26 


iL 


Sprin 
Weight (kg) 


Percent 
weight 
loss 
34 
By, 
57 
35 
38 
36 
38 
46 
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Natal Denning 


Data from two radio-collared females and excavations of dens 
indicated that the time spent in the natal den was from approximately 
early May to mid-July, the time from parturition to weaning. During 
that time females and young may change dens; at least two females moved 
their young from one den to another. These moves, however, were not 
perant inl in distance. One moved a least nine young 75 meters 
during late May, 1973 while another moved at least three young 100 
meters during early June, 1974. Females also changed natal dens 
in successive years. Five lactating females captured at natal dens 
in 1973 used different natal dens the following year. 

Twenty-six natal dens were located and described during 1973 and 
1974 (Table 19). Of these, 23 were found under buildings and three 
in burrows. In contrast to buildings used as communal dens (see 
Table 12), most of these buildings had one or more sides open at the 
base. Twelve natal dens were located in farmyards occupied by humans. 
Although three were found in ground burrows, many could have been 


overlooked. 


General Aspects of Den Use 


Continual shuffling between a number of dens was typical for 
striped skunks in summer based on results from radiotelemetry; females 
with young were an exception. Seven striped skunks (six adult females 
and one juvenile male) which were fitted with radio-transmitters, 


occupied a mean of 6.4 dens,used each a mean of 1.5 times, and stayed 
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Table 19. Important aspects of natal dens used by striped skunks, 


April-June, 1973 and 1974. 


Den Size 
location® (meters) 
FG She TeRShed 
FG -Ox4 


sl 
Q 
Ww 
~ 
ba 

mS 
Ww 


FG 4.6x6.1 
FG 3. 7X43 
EG 3.0x4.6 
EG 4.3x4.9 
EG 3.14.09 
EG 4.3x4.5 
EG 4 3x4 33 
EG Deh X400 
EG 4 .6x4.6 
EG Biol pd! 3) 
EG 4.6x4.6 
AB 2.4x3.0 
AB a. OKO. 1 
AB 4.0x5.8 
AB 4.0x5.5 
AB 3.7x4.6 
AB 4.5x4.5 
AFH 4.5x8.5 
AFH 4.0x6.0 
q -90x2.8 
B 

B 

B 


a FG Under full granary. 
EG Under empty granary. 


Openings 


(centimeters) 


30x30 
46x36 


one-half two side, 
part of end 


one 
one 
two 


two 


end 
Side | 
ends 


sides, part of 


another 


one 
one 
two 
one 
one 
two 
one 
one 


two 


end, parts of sides 


side 
sides 
end 
end 
ends 
side 
end 


ends, one side 


most of two sides 


one 


one 


one 


one 


one 


one 


AB Under abandoned building. 


end 
side, one end 
side 
end 
side 


end 


Distance to 
nearest occupied 
farmyard (meters) 


AFH Under abandoned farm house. 
T Under water tank. 


B In burrow. 
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at each den for a mean of 2.0 days (Table 20). The seven striped 
skunks chose buildings over burrows or other natural sites 124 of 
Whe-days (X- = 1525, P< .07001) (Table 21). 

The potential for contact between skunks and man and/or domestic 
animals is great. The seven skunks radio-instrumented during the 
summer period were at or near human occupied yards only 23 percent 
of 124 days. Since 72 of the 112 farmyards on the study area were 
occupied by humans, this suggests that skunks avoid denning in human 
occupied yards to some degree (x2 = 36.6, P < 0.001). However in an 
intensive agricultural area like the study area, skunks can never be 
far from man or his livestock. For example, three communal dens used 
most intensively throughout the study were located approximately 
100, 100, and 400 meters from human habitations. The mean distance 
from all other communal dens to human habitations was only 522 + 100 
meters (Table 12). A minimum of 18 skunks was killed by dogs in 
farmyards on the study area during 1973 and 1974 while domestic cats 
entered buildings which contained skunks at least five times. Cattle 


were observed chasing a skunk across an open field in one instance. 


MOVEMENTS 


The purpose of this section is to compare yearly, seasonal, 
and daily movements between cohorts, based on results of live-capture 
and radio telemetry. The data are presented under two major headings: 


movements of adults and dispersal of juveniles. 
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Table 20. Number of dens used and consecutive days spent at dens for 
seven striped skunks fitted with telemetry equipment, April-November, 
1974. 
Days Numbers of : ey Mean consecutive 
Cohort times each 
located dens used days at each den 
den used 
Adult female 41 7 2.0 Bes) 
Adult female 19 5 1.0 Bee 
Adult female 35. 6 256 Qo 
Adult female 7 5 1.4 Le 
Adult female 8 7 Pek 0. 
Adult female 4 4 vO 130 
Juvenile male 32 el Wee Pap AE 
Mean 20.9 Oey re 20 


a : ; ; 
Does not include skunks in maternal or winter dens. 
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Table 21. Types of structures used for denning by seven 
striped skunks fitted with telemetry equipment from 
April-November, 1974. 


Conoret Buildings Burrow or 
ee ele) woodpile 
Unoccupied Occupied (anes 
(days) (days) Mae 
Adult female 34 5 2, 
Adult female 16 0 3} 
Adult female 25 6 4 
Adult female 0 8 0 
Adult female 2 1 4 
Adult female 2 2 0) 
Juvenile male 18 5 9 


a i 4 : 
Does not include skunks in maternal or winter dens. 


Unoccupied -- no humans residing at same yard. 
Occupied -- humans residing at same yard. 
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Movements of Adults 


Yearly Movements - The mean greatest distance moved in 1973 and 
1974 by adults during the live-capture periods of May-October was 
near 2200 meters (Table 22). Adult males moved a mean greatest 
distance of 2556 meters compared to 1970 for adult females 
(Gian? 042ndiet. =s46,. P<. 0.05). 

Movements determined by live-trapping and radio-telemetry 
were compared for six adult females monitored by both techniques 
(Table 23). Mean greatest distance moved was 2804 meters based on 


results of telemetry and 2760 meters as determined from live-trapping. 


Movements Between Years - Skunks (n = 29) captured over two years 
(that is, trapped between May and October of one year, then during 
the same period the following year) apparently moved only slightly 
greater distances (Table 24) than those captured within one year 
(Table 22). The few (mn = 6) animals captured over three or more 
years of trapping (Table 24) generally moved greater distances 
between captures than those captured over one or two years, although 
one adult female moved very little over four years of trapping. 

In spite of the relative stability in movements of adult skunks, 
some shifting of ranges was documented for adults. An adult male 
and an adult female each moved greatest distances of more than 5000 
meters between 1973 and 1974. Live-capture data indicated no overlap 
in range between 1973 and 1974, suggesting that shifts in ranges had 


occurred. 
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Table 22. Mean greatest distance moved in 1973 or 1974 
between captures of male and female striped skunks 
live-captured between May and October. 


Cohort 


Adult male 


Adult female 


Totals 


30 


47 


Mean greatest a 


distance + s.e. 
(meters) 


25907231 


19702170 


21974143 


s.e. = one standard error of the mean. 


Range 
(meters) 


1182-4058 


700-4216 


700-4216 
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Table 24. Greatest distances moved by adult striped skunks captured 
during more than one year. 


Years 


Colour os Bete Mean greatest distance Range 
moved + s.e. (meters) (meters) 
captures 
Adult male 9 2 2612+637 0-5480 
Adult male 1 eS 4610 
Adult female 20 2 2276+285 276-5989 
Adult female 4 3 3477+691 1970-4728 
Adult female 1 4 1970 


ah) 


a : 
Two years = two trapping years. 


s.e. = one standard error of the mean 
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Seasonal Movements - Greatest distances moved between captures 
during two-month periods, for adults captured during the summer 
period, weredetermined (Table 25). The biological importance of 
these two-month periods to skunks is indicated within the section 
on terms (p. 3). Adult females moved lesser distances during 
May-June than July-August (t = 4.28, d.f. = 21, P < 0.001) and 
September-October (t = 2.10, d.f. = 18, P < 0.05). Adult males moved 
greater distances during September-October than May-June (t = 2.44, 
d.f. = 10, P < 0.05). Adult males moved significantly greater 
distances than adult females during May and June (t = 3.57, d.f. = 13, 
P < 0.01) and during September and October (t = 3.47, d.f. = 14, 
Paes sO Ods)i. 

Radiotelemetry data provided information on the movements of 
adult females prior to and following parturition. Two or more 
adult females were unioeinee rine ee during each of the following 
reproductive periods: pregnancy, lactation, and post-lactation 
(Table 26). Although sample sizes were small, pregnant skunks 
(monitored during the period after leaving the communal den but before 
natal denning) moved distances similar to those of females after 
lactation. Radiotelemetry data, like those based on live-trapping, 
indicated that adult females were relatively inactive during the 
suckling period of May-June. This was followed by periods of more 


extensive movements during July and August, after weaning of the 


young. 


Daily Movements - Distances between different dens used during 


consecutive days were recorded for radio-collared skunks as a measure 
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Table 25. Greatest distances moved during two-month periods for 
adult striped skunks live-captured between May and October, 1973 
and 1974. 


Cohort Mean greatest distances moved + arabe (meters) 

n May-Jun n Jul-Aug n Sep-Oct 

Adult male 4 17824234 11 21081462 8 2849*369 
Adult female TY #5102214 12 22074331 8 12604269 


a 
s.e. = one standard error of the mean. 
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of minimum distance travelled in one day (Table 27). Five adult 
females and two juvenile males moved a mean of 1239 meters between 
dens used during consecutive days. One adult female moved 2806 


meters in one day. 


Dispersal of Juveniles 


Weaning and Juvenile Independence - Several lines of evidence indicate 


that juveniles were on their own by late July in both 1973 and 1974. 
Data used to estimate approximate weaning time were derived from 
observation of nipple size and shape, results of live-trapping, 
and radiotelemetry. Nipple size of females which had raised young 
became markedly smaller and more wrinkled during July. Three of 
14 females captured between 15 and 31, July, 1973 and 1974, were 
lactating compared to 20 of 22 females captured in June, 1973 and 
TOTS: 

Two juvenile males from different litters were radio-collared 
on July 3 and 9 and were absent from their maternal dens by July 16 
and 17. The first juveniles were captured in live-traps on July ll, 


1973 and July 16, 1974. 


Age and Month of Dispersal - For this study a dispersal-type movement 


is defined as any movement greater than 4800 meters. This distance 
was chosen because no recaptured adult skunk moved more than 4800 
meters during one summer period; in fact none moved more than 4216 


meters (Table 22). 


Dispersal of juveniles occurred from time of weaning until winter 
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Table 27. Distance between dens utilized during 
consecutive days for radio-instrumented striped skunks 
during March and December, 1974. 


ici n” eee ec es) fase) 

Adult female iy) 1154 245-1852 
Adult female 5 877 137=1610 
Adult female . 10 1278 1006-1771 
Adult female 8 2225 1610-2806 
Adult female 1 1623 

Juvenile male 3 904 183=2073 
Juvenile male 14 615 550-926 
Mean 8.3 1239 


* Number of times movements between dens utilized during 


consecutive days were recorded. 
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aehaine. Eight of 11 juveniles known to have undergone dispersal, 
dispersed between the time of weaning and September 1 (Table 28). 
Some of these juveniles likely continued dispersal after they were 
last captured. Some dispersal movements of other juveniles were 
documented during September and October. 

Analysis for occurrence of recapture and days between first and 
last capture during a given trapping year (Table 29) provided an 
index for time of disappearance (movement or death) from the study 
area. Juveniles first captured in natal dens during June or during 
July were recaptured at significantly lower rates than adults captured 
@ucinewJunerand July. respectively (X-7='15.5,.P < 0.001), (x? = 4.1, 
P < 0.05). Juveniles captured during July and August were recorded 
on the study area for significantly less time than adults captured 
during July (X2 = 40.5, P < 0.001) and August (X? = 5.5, P < 0.05) 
respectively. These data suggest that dispersal and/or death of 


juveniles is extensive during July and August. 


Distance and Rate of Travel - Actual distance of dispersal was 
difficult to determine because of the small study area relative to 
distances moved by dispersing juveniles. However when juveniles were 
captured and recaptured on the study area, they moved further (t = 2.35, 
d.t. = 94, P"<"0.05) than adults (X = 3646 + 640 meters for 48 juveniles 
captured between May and October, 1973-1974, compared to 2197 * 143 
meters for 47 adults). Four of 62 juveniles first captured at natal 
dens, before the onset of dispersal, were recaptured within three 


months and had moved straight-line distances of approximately 4000, 


8400, 10,000, and 21,500 meters. One juvenile female live-trapped 
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Table 28. Sex, dates, distances, and weights for juvenile striped 
skunks moving more than 4800 meters during 1973 and 1974. 


Maximum dates Distance Weights (kg) 


Cohort between moved initial last 
movements (meters) capture capture 

Juvenile male Jul 4-Aug 17 10,120 A! eS 
Juvenile male Jun 26-Aug 29 83.372 5 // Poe) 
Juevnile male Aug 21-Aug 28 8,052 DE: 
Juvenile male Jul 24-Aug 14 5,193 253 33 
Juvenile male Aug 1-Aug 21 4,800 has 2.3 
Juvenile male Aug 15-Aug 27 5,086 Jets) ey. 
Juvenile male Aug 28-Aug 30 5,037 Las 1.6 
Juvenile female Jul 4-Aug 31 21,685 vy, 
Juvenile female Jul 17-Nov 30 . 13,688 +o 
Juvenile female Oct 1-Oct 30 Dy (OW 2.8 370) 
Juvenile female Sep 1 -Oct 22 53006 Par) ee 
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Table 29. Occurrence of recapture during the same year for adult 
and juvenile striped skunks captured between May and October, 1973 
and 1974. 


Percent Mean days 


Month Age n first - last capture 
recapture oa 
May Adult 16 81 76716 
Jun Adult ale 62 88431 | 
Juvenile . 62 8 91716 
sil Adult 18 61 71416 
Juvenile Ld 24 19#4 
Aug Adult 3 69 60414 
Juvenile 31 48 3648 
Sep Adult 12 TPS 46+*13 
Juvenile Shik Sy 44+7 
Oct Adult 5 - LOO 44413 
Juvenile iL) 47 29*6 


ee a eae 


a 
s.e. = one standard error of the mean. 


Captured at natal dens. 
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during early July, travelled 13,700 meters to a communal den that 
fall. The above figures must be regarded as minimum distances of 
dispersal since some of these juveniles may have continued dispersal 
after the last capture. | 

Limited evidence suggests that juveniles may move extensive 
distances in a short time during dispersal. Examples include a 
radio-instrumented juvenile male that moved nearly 8 kilometers 
in six days; a juvenile male that travelled 5.8 kilometers within 
a maximum of two days; and a juvenile female that moved 3.7 


kilometers in one day. 


Proportions Dispersing -— Low recapture rates for 62 juveniles first 
captured in natal dens (Table 29) and the relatively great distances 
travelled by those recaptured (see above) suggest that many juveniles 
dispersed from the study area. Juvenile males may be more mobile 

than young females since twice as many males were captured between 
July and September, 1971-1974 (see Appendix V and Table 9) and 

only 9 percent of the juvenile males captured from 1971-1973 were 
recaptured another year, compared to 33 percent for juvenile females 
(x2 = 812) P < 0.01) (Table 30). The possibility that sex specific 


mortality could also account for the above results cannot be overlooked. 


Direction of Dispersal - Directions of dispersal of 11 juveniles 
moving more than 4800 meters were all away from the northwest (Fig. 6). 


One skunk moved 13,700 meters southwest; all other moved east and/or 


south. 
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Table 30. Recapture rates for striped skunks 
captured during 1971-1973, and recaptured during 
another year. : 


Cohort na Percent recaptured 
another year 
Adult male 41 24.4 
Adult enate 66 3320 
Juvenile male 58 8.6 
Juvenile female 49 32750 


* Excludes striped skunks captured after October 1 
in 1971 and juveniles captured in maternal 
dens during 1973. 
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Fig. 6. Direction of dispersal for 11 juvenile striped skunks 
moving more than 4800 meters. 


71 


| 
| 
| 
| 
| 
| 
| 
| 
[2 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


= 
—> 


¢) INITIAL CAPTURE SITE 


w=. BOUNDARY OF STUDY AREA emt" 


la Ag A A Ea i AE ILE IT I TE, “ 


| 
| 
| 
| 
| 


Ih 


Le 


i [ Oe vi 


es ee 


> 


ive, INTRA: 


"pad rane, HG 


JALTIVG 


mb 7 4 . . 7 


Two littermates captured in a maternal den during 1973 were 
recaptured later that year after dispersing. Although the distance 
of dispersal was different, the direction was the same (see double 


arrow Fig. 6). 
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DISCUSSION 


POPULATION DYNAMICS 


Contrasting situations existed within the skunk population on 
the study area between 1973 and 1974. For example, in 1973 skunks 
experienced a mild winter (= 1972-1973), high reproduction and 
survival of young, high numbers of skunks, and low weights for 
adult females and juveniles during summer and fall. By contrast, 
in 1974 skunks experienced a long winter (= 1973-1974), low 
survival of young till weaning, low skunk numbers, and high 
weights of adult females and juveniles during summer and fall. 
Based on the nature of these data, it might be possible to 
predict relative ates numbers in central Alberta based on the 


severity of weather conditio1s during the previous winter. For 


example: 
pen = ean gov ets , low 
1 ‘ i 
long low i 
i ow high 
> 
of cer ‘ Set ” populations weights 


If the hypothesis that winter length and severity are influential 
to skunk populations in Alberta is correct, one would predict high 
production and survival of young in each of the last three years due 
to the exceptionally mild winters of 1974-1975, 1975-1976, and 1976- 
1977. Although no fieldwork has been conducted on the study area 


since 1974, all evidence from people living on the study area indicates 
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that skunk numbers were very high during 1975 and 1976. Wynnyk and 
Schowalter (1976) reported more skunks in the vicinity of the Alberta - 
Saskatchewan border during September and October of 1975 and 1976, 

than in similar periods of 1972, 1973, and 1974. 

Lower reproduction and survival of young during years of decreased 
food supply have been documented for several species including wolves 
Cants lupus (Jordan et al. 1967), coyotes Cants latrans (Clark 1972) 
and lynx Lynx canadensts (Brand et al. 1976). This phenomenon likely 
applies to striped skunks of northern distributions. Striped skunks 
spend more time within winter dens during long cold winters than 
mild ones, since the time spent within the winter den is related to 
winter temperature and snow conditions (Sunquist 1974). The striped 
skunk doesn't feed in the winter den and, therefore, must rely only 
on fat reserves (Mutch and Aleksiuk 1977). As a result more reserves 
would be utilized during long cold winters than mild ones. Breeding 
occurs from February through the end of March (Wright 1931, Jones 1950, 
Hamilton 1963, this study), at or near the end of winter denning, 
when nutritional status of skunks is likely at an annual low. Therefore, 
it is logical that reproduction and survival of juveniles may be 
lowered during harsh winters. Downhower and Armitage (1971) documented 
decreased reproduction in yellow bellied marmots Marmota flaviventris 
following long winters. After long winters, the initiation of the 
growing season was delayed and the herbivorous marmots were short of 
food during gestation. 

The small litters of skunks in 1974 compared to 1973 probably 
resulted from mortality of juveniles between late pregnancy and weaning 


since counts of placental scars for 1974 averaged 2.5 times greater 
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than counts of juveniles in litters for that year (unpub.). Important 
causes of mortality would include resorption of embryos and death of 
juveniles shortly after birth. Verts (1967) found a,13 percent loss of 
skunk embryos and Rakowski (1972) reported that juvenile skunks weighing 
less than 29.5 grams died within a few days of birth. Resorption of 
embryos and the proportion of small, weak, juveniles would be expected 
to increase in nutritional status of pregnant females was poor. Other 
possible reasons for smaller litter sizes in 1974 over 1973 would 
include: weather which might affect juveniles in dens after birth, 
disease, and predation. Rainfall did not appear to be a negative 
factor since the size of skunk litters was high when rainfall was high. 
It is not known if increased rainfall could enhance survival of 
juveniles in any way. However, relatively cold temperatures during May 
1974 may have hampered survival. There was no known difference in disease 
or predation between years, but the overall importance of these factors 
to juvenile skunks is largely unknown. 

Despite the relatively high reproduction in 1973, fewer adults were 
located on the study area during 1974 than during the previous year. 
It seems logical that the same factors responsible for decreased 
reproduction and/or survival of Bae during 1974, could account for 
the decrease of adults during that year compared to 1973. Death from 
exposure and/or starvation during the severe winter 1973-1974 is 
probable, particularily since skunks were relatively light in weight 
during 1973. Sunquist (1974) thought that some deaths of skunks in 
winter dens in Minnesota, were due to starvation. 

Allen (1939) and Allen and Shapton (1942) attributed marked yearly 
fluctuations in striped skunk populations of Michigan to "disease". 


However, in the present study, agents of rabies, leptospirosis, and 
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tularemia, common diseases for striped skunks (Houseknecht 1969), 

were not found (Appendix II). Some emigration of skunks may have 
occurred following high skunk numbers in 1973, however it is unlikely 
that this phenomenon alone could cause the reduction of adults observed 
on the study area in 1974. 

The relationship between winter weather, population density and 
weights of adult females and juveniles during summer and fall could be 
explained as follows. During years when litters are smaller (more 
common after severe winters) female skunks utilize less energy nursing 
and caring for young than during years when litters are larger (more 
common after an easy winter). Juveniles with fewer littermates would 
have less competition for milk during nursing than those in larger litters. 
Because of these factors skunks would gain weight faster in the years 
when litters were smaller. It is also possible that food items (in 
addition to milk for nursing young) could be limited during periods of 
high populations. Although the striped skunk is highly omnivorous 
(Hamilton 1936), few comprehensive investigations of the species' food 
habits have been conducted. 

In spite of some yearly variations in population numbers, the density 
estimates of from .5 - 2.4 per square kilometer for the study area are 
among the lowest reported in the literature (see summary of the literature 
Appendix III). Scott and Selko (1939) report densities from 0.4 - 1.4 
skunks per square kilometer in Iowa, while Ferris and Andrews (1966) 
reported from 11.5 - 27.0 skunks per square kilometer in PIATnOas:. 
Important factors that might contribute to variations in skunk density 
from one location to another include: availability of food items and 


denning locations, climate, and land use practices. 
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The sex ratio for adults captured during this study favored females, 
a finding not unique for skunk populations (Verts 1967, Bailey 1971, 
Gunson and Schowalter 1976), although the reverse has been reported | 
(Bennett and Nagel 1937, Hamilton 1937, Jones 1939). A sex ratio favoring 
females suggests greater mortality for males or differential capture rates 
for the adult cohorts. Considering that adult males are intolerant of 
one another (Allen and Shapton, this study), they most often den alone 
during winter (this study), likely compete with other males for aggregations 
of females (this study), and travel extensively in early spring in response 
to "sexual urges" (Allen 1939, Ferris and Andrews 1966), it is probable 
that males die from starvation, fighting, and accidents more frequently 
than females. The result of the above factors could be a skewed sex ratio. 
However, the possibility remains that the sex ratio findings for adults on 
the study area result from some local circumstance. Perhaps more males 
than suspected live in habitats not sampled. 

The sex ratio for juveniles, after dispersal from the natal den, 
favored males. This may be due to a sampling bias. There is no evidence, 
nor reason why mortality, specific for females, would be operative shortly 
after the onset of dispersal. However, this possibility cannot be 
overlooked. Alternatively, more extensive dispersal for juvenile males 
is common for many species (see p. 83). It is possible that juvenile males 
were more active than juvenile females, were captured more frequently and 


thus the sex ratio favored males. 


DENNING 


Striped skunks in central Alberta were relatively inactive during 
winter, in itself not uncommon for skunks (Selko 1938, Dean 1965, Verts 


1967), but they remain in winter dens for a longer period (a minimum of 
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140 days) than reported previously. Vertg (1967) reported that a 
striped skunk remained in a winter den in Illinois for 87 days, Storm 
(1972) documented a skunk occupying a winter den for'62 days, while 
Sunquist (1974) reported that skunks remained in winter dens for a 
mean of 90 and 115 days during two consecutive winters. The difference 
in time spent in the winter den between years was attributed to 
differential snow and temperature conditions. It is reasonable to 
conclude that at northerly latitudes, which are characterized by harsh 
weather conditions during the winter peetods skunks spend more time in 
winter dens than skunks located in warmer regions to the south. 

The use of buildings for denning by skunks in central Alberta 
appears more common than documented elsewhere. Allen (1939) 
reported that buildings were used occasionally for denning during all 
seasons, but that burrows were the common dens for striped skunks. 
Storm (1972) reported only limited use of buildings for denning by 
skunks. Striped skunks in central Alberta may choose buildings over 
ground burrows because of the following: dryness, permanence, 
convenience (already constructed and readily available), increased 
size over natural dens, and possible increased insulation. 

Assuming increased insulation of dens located under buildings as 
opposed to dens in ground burrows, one could postulate that skunks in 
Alberta lost less weight over winter than skunks in Minnesota (Sunquist 
1974), despite the fact that Alberta skunks spent considerably more 
time in winter dens than reported elsewhere. Skunks in Minnesota lost 
49 and 58 percent of their weight during two consecutive winters 
(Sunquist 1974) while skunks of the present study lost 40 percent. Mean 


temperatures during December-February (the only months for which Sunquist 
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presented temperature data) for Alberta in 1973-1974 and Minnesota in 
1967-1968 and 1968-1969 were -12.0°C, -11.6°C and -11.5°C respectively, 
suggesting that temperatures did not contribute to lower weight losses 
for skunks in Alberta. 
Although skunks in central Alberta used buildings intensively for 
denning, the overall importance of these buildings to skunk populations 
is not clear. Perhaps skunks utilized buildings because of preference 
(e.g. permanence, convenience) as opposed to need (e.g. increased insulation). 
Questions regarding how the arte groups are formed are not 
answered in the literature. Verts (1967) considered it improbable that 
older males defended harems from other males; on two occasions he observed 
a juvenile male and a female denning together during fall. Allen (1939) 
stated that it was unknown whether single males found with groups of 
females were defending them against other males. Several important 
aspects that should be considered in questioning how the communal group 
is formed include: i) only one male, usually an adult, is found in winter 
dens with groups of females, despite a male age bias favoring juveniles 
(this study), ii) trap records at communal dens indicate that from two to 
four male skunks were captured at some sites during October, November, 
and early December (this study), iii) adult males seem not to tolerate 
one another (Allen and Shapton 1942, this study), iv) females generally 
tolerate one another - demonstrated by the fact that females den together 
during winter, and v) males move greater distances than females during 
fall (this study). Considering these factors, it is probable that the 
communal group is gathered during fall in one of the following (or 


combination of both) ways: 


a) Females congregate into smaller groups or possibly 
remain alone during summer and early fall. Males assemble 


~ et 
yy rh fy ul ‘ 
rs 
a4 
gi Pree ho hues. 
+) Tus Te 
A ee a i 


n “a 1A aout wah oper eet we 


yin 
" 


yhaehs Soe hee hae ote the * Hehe 


isan h Stak WUE saan ye sa at 


co. yvieviemean) egabnlivd Baan peered 
pineal sa Lucey arash 42 Qatattae: oomte Sy ‘wenn aati tpacrs i 
rowed in stulewl aigepbibiied sc a eee 
iaeabees ws ¢) 9 ee ao bebogan aa eet 
rei ces ee TO) A eGney Leaman wily. sive averages ee 
rads shtwdestga St) Derebiewgs ‘(haath ada ‘oeubabalpe one 
, raed) od tno kesod coe bee ypeeiient heir os | 
(Ee) . aktA, \ bah gaieteb tadaages atebraioh’ 
vo aquosy Az ueelerinY sstiom 2 buaue weioarie: | 
isaiovoqu! Lowve? ~ .aeity Ysdag preenre 
“query ! sermanee ver worl Salantje wp: sul : . 
acted HOOT me Ally aie SRR <skes’ bao gb a ohonae ‘smite se 
Lrnseatls hate boeud oe oda wis hal ' allie te aye ty ng wa : 
52. owl mt inna ososl bet: napa h Trinsdartean a” aigeinet ‘galt! st a baa, way 
istimaymi 3p UpadsO° shikai wedded: oa ae hotedqeo vee edabte lew 108 
sietelod 6)-t0n gee: Gotee >iidhae (hth: 7 Cebaets sbneiy wodmec ot wits he’ “alg 
gu tedoree ae Laan? (wk i Gubuge nites | snoterte tenes aotta) leases > is F 


sailgages ooh patna ¥ todd JoeF odd Ve Leeds sectimebl+ dart ties. ere odexetos | i 
a Fh aod sas} Renz eso iedees. ais svar wel ie er sy Sane eam 

wy wees’. Subedide at Sb exvesse dean gatvabseond.” eieeere atds) Bist | 

J 10) pivdiva Lite sf Te sn ma ol ud yridyh besos eg quo satel ; 


Hele (died to wokieatdwos 


= ; - ~ 
ytd) dg to wQuo's . 19i lime mone slagetgnms: eels? fn s oe 
 oidaneds eS taht  0fW RR ES bos rome! get wud sabia’ nhac a ben 


80 


the commune by gathering females to an appropriate winter 
denning site and probably fend off other males 


b) Female skunks gather into sizable groups at 
suitable winter denning sites during late summer and 
fall, and males compete for these aggregations. 


Competition among males seems likely although this was not demonstrated. 


Three males from this study were observed with fresh scars on their 
ears or face during October and November, suggesting the possibility 
of intraspecific aggression. Allen and Shapton (1942) also reported 
what appeared to be scars, possibly resulting from fighting, on a male 
in October. 

Competition among males for females has been demonstrated for 
other polygamous mammals. Wapiti Cervus canadensts (Struhsaker 1967), 
and some pinnipeds (Bartholemew and Hoel 1953) are two examples where 
harems are operative and dominant males compete for receptive females. 
Armitage (1965) showed that during mating in yellow bellied marmots, 
several females gathered in burrows with one male; how they congregated 
was not known. 

Although striped skunks do not breed in fall, results from this 
study show that they may breed before leaving the communal den in spring. 
Therefore, a male&S chance of breeding would be greater if the winter 
was spent with a group of females. Thus competition between male 
skunks during fall, for groups of females, may be similar to male-male 
conflicts seen in many mammals at breeding time. 

The genetic relationship of groups of skunks denning together 
during winter is not known. Sunquist (1974) stated that family 
relationships within groups of skunks he studied, which denned together, 
were unknown. Results of ne study indicate that dispersal of juvenile 


skunks is extensive during summer and fall, thus it is unlikely that 
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skunks cohabiting winter dens are related. Further, since breeding 
occurs in or near the winter den (this study) inbreeding would be 
limited. This is a commonly cited advantage of dispersal (Howard 1960, 


Lidicker 1962, Murray 1967). 


MOVEMENTS 


Distances, as presented, are only approximations of distances 
actually travelled by skunks. The relationship between live-trap 
records and home range is largely unknown (Metzgar 1973). Ambrose 
(1969) compared movements of Microtus pennsylvanicus as determined 
from isotope and live-trapping methods and concluded that the isotope 
method revealed the true situation more accurately than the live-trapping 
method. 

In this study, distances moved by adult females, when determined 
by both live-trapping and radiotelemetry, were remarkably similar, thus 
supporting the usefulness of live-trapping data in estimating movements 
of skunks. However, both radiotelemetry and live-trapping data were 
not obtained for the other cohorts and data werecollected from both 
techniques for relatively few animals. A technique often used in 
estimating home range is to continue obtaining locations during a 
specified time period, until plotted range size fails to continue increasing 
(Godfrey 1954, Fitch 1958, Franklin et al. 1975). Unfortunately skunks 
were not live-captured often enough, nor was radiotelemetry used 
extensively enough to determine home range size by this method. 
Nevertheless, data on movements as presented for this study, provide a 


basis for comparing movements of skunks and are an estimate of home range. 
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More extensive movements for adult males than for adult females 
ar common for many mammal species (Sanderson 1966). Adult striped 
skunks in central Alberta followed this pattern. Upham (1967) and 
Storm (1972) also documented greater ranges for male skunks than 
females, while Houseknecht (1971) reported that home ranges of females 
were slightly larger than those of males. 

The movements of pregnant female skunks is not well documented 
(Verts 1967). Jones (1950) suggested that the home range of pregnant 
females was very small and Verts (1967) implied that females nearing 
parturition probably moved no more than'one quarter mile'from their 
den, although no evidence was provided to support these statements. 
Although my sample sizes were small, I found that movements of pregnant 
females, after leaving the winter den in spring, were typical of 
movements of females daring early fall. They were undoubtedly less 
active immediately prior to parturition. 

Extensive movements of adult females during July and August 
were associated with increased independence from the juveniles and 
extensive foraging as revealed by rapid weight gains. Decreasing 
distances moved from late August through October are likely associated 
with decreased demand or availability of food resources and onset of 
winter denning. 

Movement patterns for adult males were not as well documented as 
those of adult females. It is clear that adult males moved greater 
distances during September and October than other months. Storm 
(1972) reported increasing activity of adult male skunks during fall 


while Houseknecht (1971) reported decreasing length of activity radii 


Ga 


egteies? shuts rot ral aad sul 
hej balee xine” CBRE pobeieks ibs | 
pie (VHOL) meg -arsaae eds ae 
wed) ahowle jslpa Tat nonaad Noaeaie Sor 
setae) to eegons eaod nga halearans cee) ry 
adie ate soso eats yest 
busarsmnnoh Hole att alge ih sate 
ee onieg 8 arid pseoni li 
gatasnn seLagesd ’ 58th ‘bahay ak kotha oe 
tEoSY wo E'S Rte eels. eke 
seqnodetece sella" a hu oy 


ie 


heii tu ation? aida 


te ans, efubiperint| , a: Pron by reas: 
bie asin, tha, tosh pleas hahaa ie 9's 2 bit 
ee ee eee wataint etenoa a 
badginowas wloxel “rs sens alow sedigih wat gout ‘Bavon soonededh | 
% wsepe bac ba alias - a frksada en wn wait sr 


ssekanon! sedisty ' ie 


ae 
hy 


Ae Sstersauach (tae ae Som. ate Slee ial ) airess9 snoweovel Mee. A 2 


“ 
Shs 


Perna ‘Saye éxtee ofbap snd ‘hola et at? aes Ande sine te--seots ? 
ean Meda ncn ghee tetas lens ‘bas rotten sea getmeb sadandhtb | 
1 Sip ih ib alte sina Seis to Yseviase aatviiexoa' baadaiie (Sten) said 
ny watieton-% dtgns! jutmee tab bod zoe £Erterd S siamceme: sc anit 


ri TS 
De . oy 4 


F A ; 4 
: : = 4 7 a a ea . 
« = : , ra “ 
; : L eet Va ae 
& a - f 4 ; 
> 7 P ; > a . 7 , \ . Ay, P 
a ep “ head me | 
ee PN 4) ye < es - 7 
| re — > ee ee yh Cn a 2 , - 7 at, =O FAN Gres 


83 


for adult skunks from spring to winter. The increase in distance 
moved by adult males during September and October may be in response to 
competition for communal occupancy of dens. 

The results of the present study, indicating that juveniles (after 
weaning) move greater distances than adults, with some moving long 
distances (up to 22 kilometers), are in contrast to some reports in the 
literature. Juvenile skunks in Illinois moved up to 2200 meters 
(Verts 1967), while adults moved farther than juveniles in Illinois and 
Ohio (Storm 1972, Bailey 1971). The results of Upham (1967), who worked 
on skunks in North Dakota, are in partial agreement with those of the 
present study. Juveniles there moved slightly greater distances than 
adults; one juvenile moved nearly 9 kilometers. 

It was difficult to predict the actual distance that juvenile 
skunks moved during dispersal in central Alberta. Part of the problem 
was the small size of the study area compared to the distance some 
juveniles travelled. For example, a juvenile travelling through the 
study area would often be captured only one or two times and the 
distance between these captures would be a poor measure of dispersal 
distance. No doubt some juvenile skunks moved farther than 22 
kilometers, the maximum distance of dispersal recorded in the present 
study. However, since few ear tags were recovered from beyond the 
study area, there was little opportunity to document exact distances. 

Greater dispersal for juvenile males than juvenile females has 
been reported for several species including yellow bellied marmots 
(Armitage 1973), Richardson ground squirrels Citellus richardsont (Yeaton 
1972), and red foxes Vulpes vulpes (Storm et al. 1976). However, Smith 
(1975) reported the opposite for juvenile pikas Ochotona princeps. Whether 


or not juvenile skunks in Alberta disperse differentially is not clear. 
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The preponderance of males captured during July, August, and September, 
and the fact that more females than males captured as juveniles were 
later recaptured as adults, may suggest more extensive dispersal for 
males. However more research is needed to fully explain this aspect 

of dispersal. For example, no juvenile of either sex born on the 
study area was known to be present during another year and the two 
juveniles known to have moved the greatest distance during dispersal 
were both females. 

During 1973, when skunk numbers ere high, approximately equal 
numbers of juvenile males and females were captured from July until 
October as opposed to a higher proportion of juvenile male skunks 
captured in other years. Assuming skunks were captured more frequently 
when they were more active, the above observation may indicate an 
increased incidence of dispersal among juvenile females during a year 
of high density. Archer (1970) indicated increased dispersal with 
greater population densities for some rodents. Presumbaly, some 
intraspecific process would be triggered by increasing population size, 
thus causing increased emigration. 

Direction of dispersal was not random, with most juveniles moving 
towards the semi-—open gently rolling farmland to the east and avoiding 
the more heavily treed hummocky land to the west of the study area. 
pretaeas investigators have concluded that striped skunks prefer areas 
of mixed habitat including open areas, bluffs, and ravines (Hamilton 
1943, Burt 1948, Schwartz and Schwartz 1959). Verts (1967) reported 
an inverse correlation between heavily treed areas and skunk captures. 
General observations of skunk sign indicated an abundance of sign to 


the east and limited sign to the west of the study area. © 
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Given the above findings I have concluded that skunks in central 
Alberta prefer habitats similar to those described in the literature 
and that dispersing juveniles generally moved in the direction of 
most favorable habitat. This opinion is shared with some workers 
(e.g. Howard 1960) who suggested dispersal would be directed towards 
those areas where animals are maximally adapted to survive and 
populations relatively dense. Others (e.g. Grinnell 1914, Lidicker 
1962, Gadgil 1971) who reason that highest densities are found in 
the most favorable habitats, suggest that dispersal will be directed 
towards less favorable areas to avoid competition. 

Numbers of skunks are greater in the general direction that 
juveniles dispersed than in other directions from the study area. 
However, itwasnot known if densities east of the study area were 
greater or less than one ee on the study area. Although juvenile 
skunks in this study, dispersed in the general direction of favorable 
habitat (relatively high skunk densities), perhaps they were forced 


to occupy poorer habitats within those areas. 
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Appendix I. Equation used to estimate numbers of skunks on 
the study area during 1973 and 1974. 


N 


(Fy x Fd/Ft x L) + F+M 


N 


Estimates of skunk numbers after dispersal from the natal 
den. This estimate is for the year that data are presented 
in the equation. 


(Fy x Fd/Ft x L) = This portion of the equation is used to 
calculate estimated numbers of juveniles. Fd/Ft is a 
constant used to estimate the total number of females 
on the study area. 


Fy = Number of captured adult females which raised young. This was 
determined by the appearance of nipples of adult females 
captured from May to September. 


Fd/Ft = Numbers of adult females killed in communal dens on 


the study area during December, 1974 divided by those 
which had been captured earlier that year. 


L = Mean number of young in natal dens. 

F = Total adult females. This estimate was calculated by 
multiplying females captured from May through October times 
Fd/Ft. 


M = Total adult males, calculated from the sex ratio for 
adult skunks captured between May and October. 


The above equation is subject to several assumptions: 
1) Females captured May through October, 1973 and 1974 and 
in communal dens during December, 1974 met assumption 
for capture-recapture calculations (Poole 1974). 
2) Tagged to untagged ratios for adult females which were 
examined in communal dens during December, 1974 were typical 
of captured to uncaptured ratios for adults during 1973 and 
1974. 
The validity of assumption #2 is questionable. Females in communal 
dens during December, 1974, were likely a random sample of females on 


the study area and captured to uncaptured ratios for skunks on the 


study area were likely similar between years. However a greater percent 
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of one cohort may be captured than another; that is, is it valid to 
calculate adult males from the male to female sex ratio? Verts (1967) 
thought a greater percentage of males may have been captured than 
females in the population he studied. If this a ies case for adult 
males in this study, estimated numbers of males would be greater than 


actual numbers. 
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Appendix II. Diseases of striped skunks on the study area which 
were killed by carbon monoxide during December, 1974. 


Dieeaee Number Number tee 
sampled positive 6 y 
Rabies 49 0 Animal Disease Research 
Institute, Lethbridge 
Tularemia 49 0 Alberta Veterinary Services 
Division, Edmonton 
Leptospirosis 49 0 Alberta Veterinary Services 


Division, Edmonton 
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Appendix III. Estimates of striped skunk population 
densities recorded in the literature. 


Density estimate 


skunks/kilometer? pocotig PUNE ESSVSAN 

4.9 Michigan Allen and Shapton 1942 
4.4-4.6 Ohio Bailey 1971 

Ory, Missouri Bennitt and Nagel 1937 
5.4=-10.8 Maine Dean 1965 

iio 27F..0) Illinois Ferris and Andrews 1966 
2.0 Pennsylvania Jones 1939 

0.4-1.4 Iowa Scott and Selko 1939 
P.9=3 0h North Dakota Upham 1967 

365-14.3 Illinois Verts 1967 


0.5-2.4 Alberta This study 


94 


cofisiugquq anus 


mt tt ee 


Rts Owe, 
i SS 
Chel sovend2 bbs altA — : fgg biti 
) feb este oh eee | 
Woueer. S Pett, ee i 
SE@E Isknt age, aprnee tseep | 
; a me fi ; ll 7 ph \e ay 
sd0 Ns awhthid ‘one Shyaet | beni oc? Pil 
‘ah ¢- CERT Benet sinsviyaspey 
"efet aise buktiahen ae: eee 
\oet roster 7 ghoand his 
22) Sayey” |.) caboabiren 


vhude Bhat 


95. 


Appendix IV, Sex proportions by year and month and sample 
size for each time unit (in parenthesis) for adult striped skunks 
captured between April-October, 1971-1974. 


Month _____ Captures Males-Females Percent males 
1971 nO VE2 1973 1974 (by month) 
Apr 7-6, 
7-6 54 (13) 
May 5-7 7-10 
5-8 7-10 40(30) 
Jun 1-13 4-4 
2-18 4-4 21(28) 
Jul ; 3-9 1-5 
5-18 2-5 23 (30) 
Aug 5-8 1-0 3-3 4-4 
5-8 1-2 9-12 4-5 43(46) 
Sep 2-4 3-2 1-1 3-7 
4-5 3-3 7-5 6-10 44 (43) 
OcE 0-0 0-0 2-3 
1-1 1-1 6-8 39(18) 
Percent é 
males 37(19) 48(33) 29(51) 38(37) 37(140) 
(by year) 


a 
First captures for each year. 
First capture for each month. 


© Percent males for all years. 


Let: = 


= = = 7 ¢ 1 tt a eg app ei Pr —— os 


eoizer too757 
(Asciem We) 


ae 
Se yo 

Sek 
eo) Fs shed 


CEES bE 


(ayre ey 


thay he- hg ind 


(eejee |” (B=3 


PLOBIINE 


bos inom bee Fa2ee wh gaol 
2igute beqlise Jivbs Tot aia peers 


woe 


»avel-35 Cs 


WEES 


“a 


od] 


COND TE, 


at ts ai helan viean q ; oi ne, 


poe 
t ie, ie 
pre ay 


= 


96 


Appendix V. Sex proportions by year and month and sample 
sizes for each time unit (in parenthesis) for juvenile striped 
skunks captured between June-October, 1971-1974. 


MonetE Captues Males—Females Percent males 
1971 1972 1973 1974 (by month) 
a 
Jun 28-19) 7-8 
28-19 7-8 56(62) 
Jul 6-5 6-1 
6-5 6-1 67 (18) 
Aug 6-2 8-1 13-11 5-2 
6-2 8-1 18-12 6-2 69(55) 
Sep 5-5 5-5 10-6 11-4 
7-5 8-5 16-7 14-5 67 (67) 
OE 2-2 1-4 6-6 
2-3 4-7 15-9 53(40) 
Percent’ d 
males 61(18) 65(23) 54 (56) 68(41) 60(138) 
(by year) 


* First captures for each year. 
First captures for each month. 
S Juveniles captured in natal dens (June) not included. 


Percent males for all years. 
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